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Fls. 8-Gn-e SURPACB 01 PZNISBBD C.u.11 Lsnmsn WXTH N o m  OP ITS 
ELAS- RBYOYBD. M A O N X F X ~ ~ O N .  15 nr*Mzmxs 

of exactly corresponding points on the grain surface of the 
two halves are shown in Figs. 8 and 9. 

While bated and unbated finished leathers appear much 
alike to the eye, there are perceptible physical differences 
such as one might expect to find in view of the fact that the 
elastin fibers have been removed from under the grain of the 
bated leather. The desirability of completely, or even 
partially, removing elaskin from skin depends upon the use 
to which the leather is to he put. 

SUMM.4RY 

A critical study of bating has been made which tends to 
elevate a heretofore mysterious process to a scientific plane. 

The primary function of bating ie to remove elastin fibers 
from the skin prior to tanning. 

When a dilute solution of pancreatin was employed, com- 
plete digestion of the elastin was effected only when the pH 
value of the solution lay between 7.5 and 8.5, but when a 
more concentrated solution was used, the range was extended 
to 5.5 and 8.5. An explanation of this is given on the as- 
sumption that an addition compound between the enzyme 
and protein other than elastin is formed in increasing 
amounts as the pH value is reduced from 8. 

The rate of removal of elastin from calfskin is shown as 
a function of the concentration of enzyme and of.,the time 
of digestion. 

ELASXN HAS BIEN ~ . : ~ T u + ~ L Y  R F M O Y B ~ .  MADNIPICATION. 1 5  nmmmS9 

Ammonium chloride shows an activating effect in con- 
centrations up to 0 .5  g. per liter and a marked inhibitory 
effect in higher concentrations. 

The failure of commercial bates to remove elastin from 
calfskin is attributed to the presence of woody fibers. 

A comparison of bated and unbated leathers is made. 

NOTE: Since submitting this paper for publication, we 
have received an interesting communication from L. &all 
of Geneva, Switzerland, hearing upon the subject. Having 
just seen the German translation of our first paper, he has 
written to claim priority in discovering, by means of the mi- 
croscope, that the chief function of hating is the removal 
of elastin fibers from the skin. His experiments, performed 
a t  the University of Geneva from 1914 to 1916, proved that 
the elastin fibers of skin can be entirely removed by digestion 
in an infusion of dog dung at  40". His photomicrographs 
show that the action of dung is practically identical with the 
action we found for pancreatin, thus furnishing further 
evidence of the soundness of Wood's PnnfiJ-iov that pan- 
creatin is the active constituent of sung in oatlug. We did 
no experimenting with dung. &all's important paper 
was unfortunately buried in a private bnlletin published by 
the Son'& Anonyme, aw. B. Siegfried, of Zofingue, Swit- 
zerland, in June 1918, and we were not aware of its existence 
until his communication was received. 

. . . . . . . . . . . .  

Cider Preservatives' 
By R. D. Scott and E. G. Will 

srms DBPIIRTYBNI 08 nsuvs. COLOXS~S, OXLO 

The alcoholic content of cider having become of some 
importance with the advent of the Eighteenth Amendment, 
the need exists for an efficient preservative. both to prevent 
fermentation of fresh cider and for court work, to hold the 
alcoholic percentage of seized samples unchanged pending 
analysis. 

Sodium sulfite, sodium benzoate, and salicylic acid are 
known to be used commercially for preserving cider, but 
no literature concerning any except sodium benzoate could 
be found. Accordingly, the following experimental work 
was undertaken. 

EXPERIXENTS ON h E S R  CIDER 
The cider used was prepared by the writers fromreasonably 

sound, unwashed, and unpared apples, of which ten varieties 
were used. From this stock, 400-m. portions were trans- 

ferred to 500-cc. flasks which were loosely stoppered after 
the addition of the preservatives, and were placed in a dark 
cupboard. Both alcoholic and acetic fermentation would 
probably he more rapid under such conditions than if barrel 
lots had been used, thus subjecting the preservatives to more 
rigorous tests than might he the case in practice. Alcohol 
(per cent by volume) and acidity (9. per 100 cc. as acetic) were 
determined a t  intervals of 2 wks., 2 mo., and 6 mo. The 
room temperature during this period ranged from 18' to 
25" C. Results after 6 mo. only are recorded in Table I, in 
which Samples 1 to 11 and Control A represent one lot of juice; 
Samples 12 to 18 and Control B, a different lot of juice, ex- 
pressed 1 wk. later from the same lot of apples. 

REsvLTs-Saccharin, formaldehyde, sodium hypochlorite, 
and &naphthol were not effective in preventing alcoholic 
fermentation when used in amounts up to 0.1 per cent. * Rcdved  Augunt 1 ,  1S21. 
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TABLE I-RESULT 6 M O .  AFTER ADDITION OF PRESERVATIVES TO 
FRESH CIDER 

SAarPLE PRESERVATIVE Per cent Alcohol Acidity 
Amount Added 

1 Sodiumsulfite ........... 0 .10  0 5.18 
0.20 6.40 0.30 

2 Boricacid ................ 0.10 1.70 3.26 
0.20 3.44 0.32 

3 Borax ................... 0.10 0 4.76 
0.20 4.69 0.82 

4 &Naphthol.. . . . . . . . . . . . .  0.10 0.84 5.14 
5 Chlorazene ............... 0.01 0 5.94 

0.10 0 0.98 
6 Sodium hypochlorite'. ..... 0.01 0 1.06 

0.10 4.90 0.35 
7 Sodiumbenzoate . . . . . . . . . .  0.02 0 0.96 

0.04 0 1.08 
0.07 0 1.12 
0.10 0 2.66 
0.20 0 1.06 

5 Salicylicacidz. ............ 0.07 0 3.71 
0.10 5.62 0.38 
0.20 0 0.43 

9 Sodiumfluoride .............. 0.04 4.18 0.42 
0.07 0 0.28 
0.10 0 0.30 

0.07 0 0.40 
0.10 0 . 0.40 

10 Thymol . . . . . . . . . . . . . . . . . .  0.04 0 ' 1.06 

11 Mercuric chloride. . . . . . . . .  

Control A None ................... 
12 Resorcinol.. ............. 
13 Salol.. . . . . . . . . . . . . . . . . . .  
14 Saccharin ................ 
15 Pormaldehydea . . . . . . . . . . .  
16 Sodium hydroxide. . . . . . . . .  
17 Hydrogen peroxidea. . . . . . .  
18 Copper sulfatea.. . . . . . . . . .  

Control B None . . . . . . . . . . . . . . . . . . .  

0.025 0 
0.05 0 
0.10 0 
.... 6.608 

0.10 6.45 
0.20 6.70 
0.10 5.92 
0.20 5.91 
0.05 6.15 
0.10 6.28 
0.05 0.15 
0.10 3.86 
0.50 0 
0.10 0 
0.20 0 
0.005 3.38 
0.01 0 

0.44 
0.50 
0.48 
0.40' 
5.306 
0.78 
0.84 
0.98 
0.98 
0.94 
0.85 
1.44 
0.66 
1.18 
3.41 
0.24 
0.90 
1.20 

. . . .  7.508 0.41' 
3.600 

* As available chlorine. I 
Acidity is corrected for amount~of~,salicylic acid present. 0 

3 As 40 per cent solution. 
4 As 3 per cent solution. 8 

As copper. 
Maximum. 
Initial. 
Final. 

Sodium sulfite, borax, boric acid, resorcinol, and salol were 
not effective in amounts of 0 .2  per cent. Sodium hydroxide 
(0.5 per cent), hydrogen peroxide solution (0.1 per cent), 
chlorazene (0.1 per cent), and copper sulfate (0.01 percent 
as metal) checked alcoholic, but did not prevent considerable 
acetic, fermentation. As, in our opinion, all the above 
substances would have to be effective in smaller amounts 
than recorded to be of much value as preservatives, no further 
study of them was made. Mercuric chloride (0.025 per 
cent), thymol (0.07 per cent), and sodium fluoride (0.07 
per cent)'were effective in preventing both alcoholic and acetic 
fermentation, 

Sodium benzoate in amounts as low as 0.02 per cent pre- 
vented any appreciable amount of alcohol from forming, 
not more than 0 . 1  per cent being present a t  any period, 
but even when used to the extent of 0 .2  per cent did not pre- 
vent acetic fermentation. Gore1 records similar results 
for sodium benzoate. 

Salicylic acid (0.2 per cent) was effective in preventing 
alcoholic and acetic fermentations, but was not effective in 
0.1 per cent strength. It may be noted that certain pre- 
servatives, in sufficient concentration, did not prevent com- 
plete alcoholic fermentation, but retarded or prevented acetic 
fermentation. It is also a point of interest that samples 
treated with boric acid and with borax developed a strong 
odor of ethyl acetate. The volatile ester content of the 
sample containing 0.2 per cent boric acid was found to be 
0.86 g. per 100 cc., calculated as ethyl acetate. 

1 U. S. Bureau of Chemistry, Bulletin 118. 
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EXPERIMENTS ON PARTLY FERMENTED CIDER 
Tests were made to determine also the effect of preservatives 

when added to partly fermented cider. In one set the cider 
had stood for 3 days and contained 0.22 per cent alcohol, and 
in a second set it had been allowed to stand for 12 days and 
contained 3.00 per cent. Two stocks of juices were used, 
expressed from the same lot of apples, but at  different dates. 
Control A represents the juice containing 0.22 per cent alco- 
hol; Control B, the juice containing 3.00 per cent. The 
result after 6 mo., which did not differ markedly from those 
a t  2 mo., are shown in Table 11. 

TABLR 11-RESULTS 6 Mo. AFTER ADDITION OF PRESERVATIVES TO 
PARTLY FERMENTED CIDER 

Amount Added Alcohol Acidity 
PRESERVATIVE Per cent ' Initial Final Final 
Sodium fluoride. .... 0.10 0.22 1.05 0.42 

0.20 0.22 0 0.48 
Thymol. ........... 0.05 0.22 0 0.44 

0.10 0.22 0 0.44 
0.20 0.22 0 0.40 

Sodium benzoate. . . .  0.10 1.12 0.22 0 
0.20 0.22 0 1.14 

Salicylic acid'. . . . . . .  0.05 0.22 2.82 1.33 
0.10 0.22 0 0.46 
0.20 0.22 0 0.41 

Contro! A, none . . . . .  5.932 0.408 
3.00' 

Sodium fluoride. .... 0.10 3.00 0.42 2.92 
0.20 3.00 0 3.10 

Thymol.. .......... 0.10 3.00 2.51 0.43 
0.20 3.00 2.82 0.44 ~~ 

Sodium benzoate. . . .  0.10 3.00 0 2.84 
0.20 3.00 0 3.08 

Salicylic acid'. ...... 0.10 3.00 0 3.20 
0.20 2.00 2.32 0.42 

Control B,  none . . , . . 7.722 0.52 
4.80 

1 Acidity is corrected for amount of salicylic acid present. 
2 Maximum. 
8 Initial. 
4 Final. 

In the case of the cider containing 0.22 per cent alcohol, 
0.05 per cent of sodium benzoate prevented the formation 
of additional alcohol, but 0 .2  per cent did not prevent acetic 
fermentation. 

Sodium fluoride (0.2 per cent), salicylic acid (0.1 per cent), 
and thymol (0.05 per cent) were effective in preventing 
further fermentation. 

In  the case of the cider containing 3.00 per cent alcohol, 
neither sodium benzoate nor sodium fluoride (0.2 per cent) 
prevented the formation of acetic acid. Thymol (0.1 per 
cent) and salicylic acid (0.2 per cent) were effective in holding 
,the alcohol nearly unchanged and in preventing acetic fer- 
mentation. It required more of a given preservative to 
prevent change in partly fermented than in fresh cider. 

For the purpose of preserving samples for analysis, thymol, 
salicylic acid, and probably mercuric chloride are effective. 
The latter has the disadvantage of being poisonous; since 
the chemist who examines a liquor is usually called on to 
state whether it is palatable and fit for beverage purposes, its 
use is not to be recommended. 

Thymol, while effective, has the slight objection that it 
comes over in the distillate even when the sample has been 
neutralized, thus necessitating a second distillation with an  
excess of alkali. 

Salicylic acid is, in our opinion, the most satisfactory 
preservative for samples to be used in court work, 0 . 2  per 
cent being sufficient. It is not dangerous to taste samples 
containing this amount, none distils over from the neutralized 
sample, it may be obtained from any druggist, and the amount 
present in the sample may readily be ascertained. 

As regards finding a satisfactory preservative for commercial 
purposes, our results are not particularly encouraging. 
The use of sodium benzoate has some official sanction, 
but while small amounts prevent any appreciable' alcoholic 
fermentation, acetic fermentation proceeds practically un- 

I 
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checked. Nevertheless, it is a practical means of keeping 
cider below the 0 .5  per cent alcoholic limit, and the beverage 
thus treated could be safely dispensed until too sour to be 
palatable. The addition of 0.05 per cent. of the preservative 
to the fresh juice should be sufficient. 

While salicylic acid is not considered more harmful than 
other preservatives,1 it has not been received with much 
favor. It would probably have to be used to the extent of 
0.1 per cent, an amount probably somewhat too high to 

be desirable from a physiological standpoint. 
it should be mentioned that tests described in the above ref- 
erence show only a slight ill effect from the ingestion of 1 
g. per day for 30 days. 

CONCLUSIONS 

However, * 

1-Salicylic acid 0 . 2  per cent or thymol 0.1 per cent will 
preserve cider effectively for the purpose of court work. 

2-For preserving cider commercially, sodium benzoate 
and salicylic acid are of some value. 

A New Qualitative Test for Sucrose in the Presence of Glucosez 
By Leon A. Congdon and Charles R. Stewart 

DEPARTMENT OA CHEMISTRY. SYRACUSE UNIVERSITY, SYRACU$B, NEW YORE 

Comparatively few qualitative tests for sucrose in the 
presence of glucose have been developed, for attention has 
been directed more especially to their quantitative estimation. 
The determination of specific rotation or reducing power 
before and after inversion with hydrogen chloride or invertase 
has been of value in the past as a means of identification. 
In considering the specific rotation of mixtures of sucrose 
and gluaose in a compound of unknown composition, we 
muqt not lose sight of the fact that foreign optically active 
substances would influence this value. In  selecting the the arsenic acid reaction for the detection of sucrose. 
reduction method, it must be taken into account that there 
is a slight reduction of copper by sucrose in the presence of 
invert mgar.3 

In the color reactions with phenols in presence of con- 
centrated acid, used for the identification of sugars, the 
development of the color is said to be due to the formation 
of condensation products between the phenol derivatives 
and the decomposition products obtained from the sugar 
(humus substances, furfural, aldehydes, etc.). The most 
important phenol derivatives used for color reactions with 
sugars are a-naphthol, thymol, resorcinol, orcinol, naph- upon glucose and sucrose was made. 
thoresorcinol, and phloroglucinol. EXPERIMENTAL 

The a-naphthol method d e ~ i b e d  by RaPP and Res&- 
felderd and others6 is extremely delicate for sJcrose solutions, 
but, according to C. A. the deep violet coloration 
is also given by solutions of invert sugar. The tints given 
by other phenol derivativeq vary from CherrY-red to deep 
purple. The coloration which Sucrose gives with morphine, 
codeine. aconitine, veratrine, and other alkaroids, in presence 
of sulfuric acid is also given by invert sugar, the Same being 
true for the coloration given with ammonium molybdate‘ in 
presence of sulfuric acid. 

C. Reichards has suggested the uee of sodium arsenate or 
tannic acid in the presence of hydrogen chloride for the detec- 
tion of sucrose, but the value of this test is .undetermined as 
yet. The work of Reichard upon the reactions of carbo- 
hydrates showed that, in the cold, sulfuric, nitric, or hydro- 
chloric acid converted sugar into a pasty mass, which did not n - A ~ ~ ~ a ~ ~ ~ h o l  137 Soluhle Soluble 
dry in the air. Carbonaceous ms.tter produced by the SUI- Aceticacid 118 Soluble Soluble 

with potassium bichromate, a blue with ammonium molyb- 
date, and a bromm which changed to violet with ammonium 
vanadate. No coloration was produced with sodium tung- 
state or titanic acid in the presence of sulfuric acid. Sodium 
arsenate and hydrochloric acid gave a rose-red coloration 
with sucrose. Of the colorations produced with organic 
bodies, the most marked was the red with tannic acid in the 
presence of hydrochloric acid. The author points out the 
value of this tannic acid test, the resorcinol color test, and 

Wileyl has suggested a qualitative test for sucrose in the 
presence of glucose. The sugar is treated with cobaltous 
nitrate and potassium hydroxide, after dextrin or gums have 
been removed with alcohol. Sucrose will produce a perma- 
nent amethyst-blue color while glucose will give a turquoise 
blue, passing over to a light green. In  a mixture of these 
two sugars, the color due to sucrose will predominate, if not 
lesq than 10 per cent of the sucrose is present. 

To discover a new method for the qualitative detection 
of pucrose, a study of the action of various organic solvents 

The subst\ances tested were sucrose and glucose whose 
impurities were less than per cent. The reagents used for 
extraction were n-amyl alcohol, benzene, toluene, p-xylene, 
carbon bisulfide, ligroin, carbon tetrachloride, acetic acid, 
acetone, and ethyl acetate. No work was done with methanol, 
ethyl alcohol, ether, and. chloroform, since their action has 
been thoroughly investigated and i t  has been found that 
Sucrose and glucose are both insoluble in ether and chloro- 
form, soluble in varying degrees in ethyl alcohol, and in- 
soluble in methanol. The solvents hnd been redistilled and 
only those portions which boiled at the temperatures Riven 
in the accompanying table were employed in the experiments. 
A know- weight (1 R.) of  the sugar was taken, and the volume 
of the solvents used was ac. 

BOILING POINT GLUCOSE SUCROSE 

E:%;: Insoluble 138 insoluble 
111 
90 Insoluble Insoluble 

Insoluble Insoluble 80 was retained much longer when sucrose was present, and Carbon tetrachloride 76 Insoluble Insoluble 
46 Insoluble Insoluble i t  inhibited somewhat the precipitation produced by the ~~?~~~~16de 6 6 Soluble (vari- Insoluble (vari- 

74 Soluble Insoluble 
hydrochloric acid, sucrose yielded a dark green coloration 

furic acid did not separate until the mixture was heated. $ ~ ~ $ ~ ~ e  

The green coloration of copper sulfate in hydrochloric acid g5;;;;e 

able) able) acid when added to mercurous nitrate. In  the presence of 
Ethylacetate 

1 There is an appreciable variation in the amounts of glucose and sucrose 
extracted by acetone, the former being more soluble. 

1 U. S. Bureau of Chemistry, Bulletin SA, 11, 757. 

8 G. I,. Spencer, “Handbook for Cane Sugar Manufacturers and Their 
2 Received June 9, 1921. 

4 Deut. Zuckepznd., 1892, 538. 
8 Monatsh., 6 (1885), 198, abstr. J .  Chem Soc., S O  11SS6), 923. 
6 “Handbook of Sugar Analysis,” J. Wiley Sr Sons. 1912, 681. 

The dry sucrose and glucose were placed separately in 
filter paper extraction thimbles. -4n ordinary Soxhlet ex- 
traction tube with reflux condenser, cooled by running water, 
was used for extraction. A small Bunsen burner was used 
to bring the organic solvent to  the boiling point, arid to keep 

Chemists,” J. Wiley Pr Sons, 1912, 91. 

’ BUZZ. CI~SOC. chzm. SUCY. dzst. ,  27 (1909), NO 3, 179, abstr. ChCm.-Ztk?., 

8 Pharm. Zentralhalle, 61 (19101, 979; abstr. J .  Chem. Soc., 98 (1910), 

the solvent boiling until the experiment was completed. 
1 ‘‘ Principles and Practice of Agricultural Analysis,” 111, p. 189, The 

Chemical Publishing Co., 1908. 

33 (1909), 538. 

1117. abstr. Expt .  .%a. Record, 26,  No. 9, 801. 


